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iff the maximal function /* is integrable. Chao has given the following conjugate function characterization of H 1 . Let π be a multiplicative character on K that is homogeneous of degree zero, ramified of degree 1, and is odd. Then fe L ι is in H 1 iff {πfΓeL 1 . He also shows that if μ is a finite (Borel) measure then μ is absolutely continuous whenever {μπT is also a finite measure. In this paper proofs are given that these results fail if π is not odd.
It is shown that if π is even (but otherwise satisfies the conditions above) then there is a singular measure μ and an integrable function /.. A basic reference for this paper is [4] ; in particular, Chapters I, II, and IV. Regularizations are discussed in detail in IV § 1. The results proven here are [3; Thm. 1 and Lemma 1]. The theorem of Chao can be found in [4; IV § 3] or in [1] . Other characterizations of H ι can be found in [2] . A local field is a locally compact field that is not connected and not discrete. A complete list of such fields is: the p-adic number fields and finite algebraic extensions of p-adic fields (these are of characteristic zero), and fields of formal Laurent series over a finite field, GF(p n ), the so-called p w -series fields (these are of characteristic p). We note that there is a "natural" ring multiplication for the dyadic group, 2 ω , so that the field of quotients of 2 ω is the 2-series field.
There is a norm, | |, on K that is ultrametric (|x + 2/|^max[|a;|, \y\] and so if |ίc|^|2/|, \x + y\ = ma,x(\x\, \y\). If xeK, xφQ, then \x\ = q k for some keZ. The fractional ideals {ψ} are the balls: ψ = {\x\ ^ q~% We fix a character χ on the additive group of K such that χ is trivial (identically 1) on © = Sβ° (the ring of integers in K) and is nontrivial on φ"" 1 . We choose p to be a generator of the prime ideal φ = ψ (in ®). \p\ = q~\ and ®/5β = GF(q) (the local class field of K) where q = p n , p a prime. The measure of a set E is denoted Thus, if ε is a pth root of unity \{h k = ε}| = p~\ We see that the h k are identically distributed. To show independence we need to observe that if {k ό γ j=1 is a finite collection of distinct positive integers and {ε d } a set of pth roots of unity then \{h kj = ε j9 j = 1, ••, t}\ = p\ Using the facts above we get this result by systematically counting. This completes the proof.
The Fourier transform of a distribution / is denoted / and for
We note that χ u = χ_ w , (χJT = τj, {τJT = T*f> and Φk = «"**-*. Since \I k \ = 2 k , we see that μ{ ,k) converges TF* to a 2-point measure with mass 1/2 at one point and mass -1/2 at the other. More generally we note that | μ(%, k) | <; 2~k~1 for all x, so that if I k is a coset of yy VI. μ is supported on G. It will suffice to show that each μ(' 9 k) is supported on C. Note also that for q = 2, this is an uninteresting statement since C= E"^©. To show that μ( ,k) is supported on C it will be sufficient to show that if {kj} is a finite set of distinct positive integers with k s = max,-fcy then (^1 g k y is supported on {(p~k* + φ-** +l ) u (-r* s + φ-** +1 )}.
We consider two cases. If K is of finite characteristic, Since c?" 1 e © it follows that the term in the "square" brackets is constant on cosets of 3). τ p -kΦ_ k+1 is the characteristic function of p~~k + *β-fc+1 so h k is a finite linear combination of characteristic functions of cosets of 3D contained in p~k + sβ~k +1 . Thus h k is a finite linear combination of terms of the form χ u Φ 0 , u e p~k + 5β"' fc+1 , & > 0. Similarly, ft fc is a finite linear combination of such terms with u e -p~k + 5β-*
+1
. The proof now proceeds as in the finite characteristic case.
This completes the proof of Lemma 2.
Note, μ is defined as a local field version of a Riesz product. See [5; V §7]. It should then come as no surprise that μ is a continuous singular measure when q ^ 3. We also note that if q = 3, then μ (except for a trivial factor) is the Cantor-Lebesgue measure supported on the Cantor set, if one identifies 3) with [0, 1] in the usual way.
COROLLARY.
Let π be a multiplicative character on K that is ramified of degree 1, homogeneous of degree zero, and is even. Let μ be the real-valued, singular measure defined in Lemma
Proof. We show that π(x) = 1 on C. π is ramified of degree 1 so π is constant on each coset ±p k + ^3 &+1 so we only need to determine π(p k ) and π(-p k ). π is homogeneous of degree zero so we only need to determine ττ(l) and π (-1) . π is even so ττ(-1) -π(ΐ). π is a multiplicative character so π(l) = 1. This completes the proof. The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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